example, the staphylococcus vaccine has a selective affinity for the cells of the skin and of certain mucous membranes, e.g., the cholera antivirus is taken up by the lining membrane of the intestine and so on.
The action of the antivirus is immediate and confined to those cells with which it comes into direct contact. These cells, by adsorbing the antivirus, become impervious to the action of corresponding organisms of infection-the immunity being a direct result of this adsorption. I Although actually local, immunization by antivirus may give rise to a general immunity. For instance, in typhoid fever, the receptive cells are those lining the intestinal canal, but as soon as the intestine ceases to afford a ground for the proliferation of the typhoid bacillus, the whole body may be said to be refractory, since the other organs are not in any way subject to typhoid infection. The same is true of furunculosis, a type infection for local immunization. The bacteridium, or bacteridial antivirus, has an exclusive affinity for the cells of the skin, but as soon as these cells are saturated with the antivirus, bacteria can be safely inoculated into any organ. Here again the result of local immunization is an appearance of general immunity-still without the help of antibodies.
Local vaccine treatment of the intestine met, at its first inception, with an opposition which would hardly be credited by those who to-day take it practically for granted as a proceeding to which no objection can possibly be raised. Even so late as 1911 it was regarded with so much suspicion that Metchnikoff and myself could hardly believe the results produced by the treatment in the course of our experiments on typhoid fever in chimpanzees, so utterly foreign was the idea of immunization without the help of either leucocytes or sera, even to microbiologists, who were all attached either to the doctrine of phagocytosis, or to that of humoral properties of the body. It required a strong effort to free oneself from reigning prejudices, and to grasp the fact that the cells of the intestine could be immunized simply by contact with the actual vaccine, without the intervention of either phagocytes or blood-serum.
Biologists of the standing of Metchnikoff maintained that the administration of vaccine by mouth, particularly in cholera, was impracticable, because laboratory OCT.-TROP. Dis. 1 experiments appeared to leave no room for doubt on this question. The intestinal region lent itself to vaccine treatment, in the case of animals, only after the idea had occurred to investigators of causing them to submit to a preliminary sensitization. As a result of the new technique of vaccine administration following from this idea, that which had appeared impossible became quite easy of realization.
Note that the addition of a sensitizing agent, in the form of bile, which is indispensable in vaccination against typhoid fever and cholera, is optional in the case of dysentery, as the dysentery microbe is itself capable of performing the functions of a sensitizing agent.
A large number of publicatioDs during the last ten years show that vaccine treatment by mouth, employed as a preventive of dysentery, has notably reduced both the morbidity and the mortality of the disease; the same is true of the treatment employed for curative purposes. The effect of this vaccinotherapy upon the development of an attack of dysentery is as beneficial as that of a subcutaneous injection of the specific serum, if not more so. At the present time local vaccine treatment is well established among prophylactic measures to be taken during dysentery epidemics.
Troude remarks that it is unnecessary to dwell upon the advantages of the administration of the vaccine by mouthi, since it is never contra-indicated, and produces no unfavourable reaction, whatever the history or the constitution of the patient. "Among such methods as may be recommended," he concludes, administration of vaccine by mouth, by Besredka's method, appears to occupy a high place. The numbers treated in the Rhine Army in the years 1923 and 1924 may be estimated at about 3,000. Of the men so treated, none contracted dysentery, although 471 of their comrades were attacked by it during the two years. This is the most striking fact in connexion with this method of immunization. Add to this the further advantages of absence of reaction or contra-indications and ease of application, and we feel bound to confirm the conclusions formerly reached on this subject and to place this treatment in the front rank of the fight against bacillary dysentery." Vaccinationi against tyl)hoid fever by vaccine administered by mouth, formerly regarded with great suspicion, is now taking its place in ordinary practice. Various epidemiologists state that this method of treatment, used as a preventive, is quite as effective as subcutaneous inoculation. Here is a hitherto unpublislhed example, reported by Clippet, a medical officer of health on the Somme.
An epidemic of typhoid broke out at Abbeville and the neighbouring townships in the month of October; it was at its height in November, and continued throughout December and January; 287 cases were reported, or 6 -2 per 1,000 inhabitants, with 3 1 deaths (10 8% of reported cases). In November, at the height of the epidemic, 5,200 inhabitants of Abbeville were inoculated against typhoid, 533 by subcutaneous injections, 549 by mouth, without the addition of bile, and 4,140 by mouth with the addition of bile. The results of this campaign, as shown after the end of the epidemic, were as follows:- 
15,175
Of persons not inoculated, 131, or 0 * 86% developed typhoid. Of persons inoculated, 4, or 0 * 07% developed typhoid.
Clippet maintains that not one of those treated by mouth with vaccine prepared with bile contracted the disease. " The efficacy of this method, the simplicity of which speedily won the favour of the inhabitants, is undoubted; it is the only one adaipted for the rapid immunization of large communities, since it neither offends prejudice nor risks reactions, which may prove dangerous and are always distressing. The administration of local vaccinotherapy is also resorted to in cases where typhoid fever has already manifested itself. The object is to prevent the graduak encroachment of the typhoid bacillus upon those cells of the intestine which are still healthy. In Morocco, typhoid and paratyphoid constantly occur, on an average 12*5% of cases of paratyphoid A and 26% of typhoid proving fatal. Melnotte and Farjot record that among 210 cases of typhoid treated by ingestion of vaccine-800 milliards of bacilli per diem-there were only ten deaths.
Two recent communications, one by Alissoff and Morozkine, and the other by Luxenbourg, deal with this treatment of typhoid fever by the oral method of vaccinotherapy. The first two authors sum up as follows: The average duration of the fever in patients treated with vaccine was about sixteen days--at the same period and in the same hospital, in patients treated by the usual methods it was thirty days. Among the latter, deaths numbered 15 2%, whereas among patients treated with vaccine, not only were the deaths reduced to 4%, but in 46% of cases the illness was overcome in eight days.
According to Luxenbourg, the therapeutic effect of the typhoid vaccine is the more manifest the earlier in the course of the disease administration is begun. If vaccine be administered during the first, or even the second week, it is capable of cutting short the disease, and, what is peculiarly interesting, a patient so treated from the first will not become a typhoid carrier. Cholera.-Following our experiments on dysentery and typhoid, it was only logical to suppose that the same methods would prove useful in cholera. My colleague, Masaki, in fact succeeded in carrying out anti-cholera vaccination by mouth, using bile as a sensitizing agent. His results were confirmed by a large number of experiments in Russia (Glotoff, Horowitz-Wlassowa and Pirojnikowa, Klukhine, Wygotchikoff), in Germany (Engelhardt and Rey), tnd in France (Golovanoff, Inouye, Urban). The principal documents on this subject are to be found in one of my works (" Etude sur l'immunite dans les maladies infectieuses."-Masson, . I will therefore content myself here with quoting a document communicated to me by the courtesy of Labernadie.
From August 1 to December 31, 1928, in the Pondicherry district of India, out of 374 notified cases of cholera, there were 220 deaths. As soon as possible the contacts of each patient were treated with bili-vaccine (2,917 persons). All further cases of cholera were found to be among those not so treated, except that (a) 17 (b) 12 persons developed cholera during the week following the completion of the treatment, of whom none died. " It is not surprising," remarks the author, " that infection and death should supervene during the course of vaccine treatment, when the intestinal defences are not yet built up. But we can say without hesitation that the activity of the bili-vaccine is the cause of the absence of mortality amiong those so vaccinated during the first week, and of the absence of morbidity among the vaccinated after this period."
Enterocolitis. -The flora of enterocolitis is not sufficiently known, but it is certain that Bacillus coli often l)lays an important part during the course of this affection. Experiments were therefore carried out by vaccination of rabbits artificially infected with Bacilluts colt.
My colleague Golovanoff demonstrated that a close analogy existed between coli bacillary infections and those we had previously studied-i.e., typhoid and cholera.
The results showed that rabbits which had swallowed Bacillus coli became insusceptible to such intravenous injections of this micro-organism as would, in ordinary circumstances, undoubtedly prove mortal. The results of administration per os are particularly favourable if the ingestion of vaccine be preceded by that of ox bile.
Following these experiments Zlatogoroff prepared a combined vaccine, which was to attack the causal agents of colitis and dysentery at one and the same time; this vaccine, containing the bacilli of dysentery, Bacillus dysenteria, Shiga; Bacillus dysenteriat, Flexner; Bacillu,s dysenterice, Hiss; Bacillus coli and Bacillus proteus, was given the name of pentavaccine. Experimental vaccination of human patients with pentavaccine showed encouraging results. Of 112 cases treated, not one contracted the disease, while of thirty-four not so treated, six were notified as infected with dysentery. Even when used for curative purposes on patients already showingsymptoms of colitis, pentavaccine had a favourable effect upon the course of the disease.
Satisfactory results have also been reported in cases of abnormally high bloodpressure of intestinal origin, and of colitis with an entero-renal syndrome. In chronic diarrhzea in children between the ages of 2 and 12 years, symptoms of colitis rapidly yield to vaccine treatment.
Administration of vaccine by mouth is being prescribed more and more commonly in serious cases of colitis. The results recorded by Antoine, Surmont and Pouttiaux, Bensaude, Cain and Dury, Gaehlinger and Becart, are the more deserving of attention in that it was generally a question of an obstinate case which had proved insusceptible to the classic methods of treatment. Urinary Infectionts.-Urinary infections cannot be considered wholly apart from colitis, since, particularly in women, the anatomical proximity of the anal and genitourinary orifices often causes the uro-genitary system to become infected as a sequel to intestinal infections. Various germs may be discovered in the course of the enterorenal syndrome-an expressive term proposed by Heitz-Boyer-staphylococcus, streptococcus, Friedlander's bacillus, enterococcus; but on the whole the bacillus most frequently met with in the urine is Bacilluts coli. Since these bacilli are of the flora of the intestine and spread therefrom, it is the intestine which should first be attacked, in order to dry up the source which transmits infection to the urinary flora.
The idea thus arose of treating urinary infections by the ingestion of vaccine. Clinical results fully justified this method of treatment. In pyelonephritis, whetber gravidic or calculous in origin, vaccine treatment gave consistently good results. A word of warning is, however, necessary. Not every case of pyelonephritis will yield to this treatment; vaccine therapy, however cleverly applied, will not be able to grapple with a proliferation of coli bacilli whose growth is facilitated by a contracted, bent, or compressed urethra.
When the urinary infection is no longer merely of intestinal origin, but is associated with a definite renal lesion, immunization of the intestine will not suffice in itself to effect a cure. The treatment must be completed by immunizing the urinary tract. A coli-bacillary infection of the kidneys often maintains or provokes acute attacks of cystitis; in such cases both the kidney and the bladder need treatment; antivirus is instilled into the bladder and into the renal pelvis.
Legueu publishes the following astonishing figures. Out of 42 cases of pyelonephritis treated by means of local vaccine treatment-the renal pelvis being washed out with lukewarm normal saline, and a specific antivirus introduced into the renal pelvis every eight days-no fewer than 31 were cured, as follows: Most of these patients had previously been treated, without success, by means of intrapyelic instillations and intravenous injections of urotropine some had subcutaneous injections of stock vaccine. There ia every reason to suppose that the result would have been even better had the intrapyelic instillations of vaccine been associated with its administration by the mouth.
In acute cystitis, vaccine treatment has given rapid and successful results. After four or five instillations into the bladder, pain is relieved and micturition becomes easier ; the constant desire to pass urine and the hematuria disappear, and the urine becomes free from pus and from bacilli.
The treatment of chronic cystitis requires more time; the pus and bacilluria do not disappear until the instillations of antivirus have been administered from ten to fifteen times.
Quite recently Walter Fraenkel employed local vaccine treatment on twenty-five patients suffering from cystitis and pyelitis. The treatment consisted of daily instillations of combined staphylococcus and streptococcus antivirus into the bladder. All the patients testified to a lessening of the pain immediately after the instillation; the sensation of burning and heaviness in the lower abdomen disappeared. Of the twenty-five patients, twenty-three were cured.
As for urethritis, particularly when gonorrhceal in origin, local vaccine treatment here encounters difficulties, due in part to the nature of gonococci (which makes the diffusion of antivirus difficult), in part to the structure of the urethra, which does not lend itself easily to the long retention of the vaccine. This local treatment has been attempted by various practitioners with uneven success; it has been most successful in the treatment of urethritis in women. Out of sixteen cases of gonococcal urethritis in men, Voscoboinic and Franke obtained fourteen cures, complete both from the clinical and the bacteriological points of view.
In women the results are more constant. The female urinary organs are better adapted to the treatment, since contact with the vaccine can be maintained at closer quarters and for a longer time.
Extremely careful experiments in the local vaccine treatment of urinary affections in women have been carried out by Mme. Aitoff. Out of twenty-six patients suffering from various complications of gonorrhcea-bartholinitis, vulyo-vaginitis, urethritis with metritis and salpingitis-treated with gonococcus antivirus, sixteen were cured, six improved and four were unaffected. Local antivirus treatment was resorted to, in every case, only after all other methods had proved useless. The combined effect of these cases is to make Mme. Aitoff regard the local administration of the antivirus as a specific in the treatment of blennorrhagia in females. Gynlecoloqical Cases.-Experts are agreed nowadays in regarding gynacological affections as due to local infection and consequently susceptible to local treatment, but until quite lately this meant merely the local extermination of microbes by means of antiseptics. Now, as we recognize to-day, antiseptics are often powerless to act upon micro-organisms enclosed within cells or carried in an albuminous medium; added to which they have a deleterious effect upon the cells of the body, and by lowering their powers of resistance, tend to make them still more liable to infection. The substitution of antivirus for antiseptics has therefore obvious advantages. This treatment is, however, still in its infancy, and each clinician has his own methods of applying it.
Beckers, a gynaecologist at Brussels, uses local vaccine treatment especially in metritis, which he treats bv the application to the cervix uteri of ovules and compresses soaked in antivirus. After two or three applications, pain and congestion lessen; discharge becomes liquid, mucoid instead of purulent, white instead of greenish-yellow. After from eight to fifteen applications, according to the previous duration of the infection, the discharge disappears. Local ulceration gradually clears up and cicatrization is extraordinarily clean. Acute metritis is cured after from eight to ten applications; chronic metritis requires from fifteen to twenty. This observer states that local vaccine treatment is equally valuable in cases where there is extension to surrounding parts. In such cases the treatment consists. of intradermic injections of vaccine " en nappe " as near as possible to the infected area. After about ten injections into the skin of the lower abdomen, 75% of his cases showed complete disappearance of all objective symptoms.
Equally favourable results have been obtained by Herz, Goldenberg and Rosenstein, Bourlakoff, Basset, Poincloux, Colaveri, Dmitrorosky, Dobrylovski, Tron, Tropka-Mandalari, and others.
The necrotic tissue of the cervix uteri following cancer has been treated with great success by Hartmann, Aitoff and Fabre. I give their conclusions verbatim:
(1) The character of the discharge rapidly changed; fcetidity completely disappeared; the discharge progressively dried up more or less rapidly, and as it diminished became more serous, losing both its odour and its irritant character.
(2) Necrotic changes in tissues disappeared, and the neoplasm was revealed as an accumulation of bright red granulomatous tissue.
(3) The patients stood radium treatment well without experiencing fever, general disturbance, or the constant smarting sensation due to the abundant discharge which occurs during this treatment.
(4) As soon as the radium was removed the discharge rapidly dried up. (5) The cancerous tissue progressively disappeared and very rapid cicatrization of the tissues took place, together with marked improvement in general health.
Vaccine treatment was first employed in puerperal conditions by Levy-Solal and Simard at the H6opital St. Antoine. In nineteen of these early experiments, comprising cases of assisted delivery, internal version, embryotomy, applicationi of forceps and retention of the after-birth, the vaccine was employed as a preventive; in eleven cases it was employed as a curative for patients already exhibiting symptoms of infection. None of the patients in the former category developed morbid symptoms ; those in the latter, even where infection following assisted delivery had lasted for more than six days, showed a rapid sedation of infective phenomena followed by complete cure.
Ravina mentions cases of abortion, Caesarean section, peri-uterine lesions and generalized septicamia successfully treated by the application of antivirus.
A considerable number of works on the same subject have appeared since.
Specialists are far from agreeing on the best method of treating mastitis. Hamm, of Strasburg, recommends local vaccine treatment, and advises women with an apparent predisposition to mastitis to rub the nipples and the surrounding area with a pomade containing the antivirus during the last few weeks of pregnancy. Where this precaution was taken, he has never had a case of either lymphangitis or galactopheritis. Where puerperal mastitis has already developed, he uses local applications of antivirus in the form of dressings or of pomade, and by this means he has succeeded in bringing about the arrest of the mastitis, following which no further abscess has developed.
Le Lorier, who has for many years been treating cases of mastitis with vaccine at the H6pital Boucicaut, comes to the following conclusion: A definite cure is obtained very quickly, particularly in comparison with the time necessary to carry out the classical treatment; the puncture leaves only a small whitish scar; the lactic ducts are unimpaired and in all later pregnancies the functioning of the gland is perfectly satisfactory.
Pyodermatitis.-The term pyodermatitis includes all those inflammatory reactions of the skin which are principally determined by the presence of staphylococcus and streptococcus. In young infants it usually takes the form of a dermic or subdermic abscess, or else of superficial lesions such as pustules or bulke. Owing to frequent recrudescence, and to the obstinate character of some forms of pyodermatitis, it is quite capable of becoming the starting point of a progressive denutrition and arrested growth, leading to broncho-pneumonia and choleriform diarrhcea. Methods of treatment hitherto employed have proved deficient; antiseptic and aseptic medications appear to exercise no appreciable influence, and ordinary subcutaneous inoculation of vaccine has not produced the results expected from it. Local antivirus treatment of this condition, applied for the first time at the H6pital des Enfants Assistes, gave encouraging results and seemed capable of causing, in a large number of cases, if not an actual cure, at any rate a notable improvement. In a paper inspired by Marfan, Latil gives clinical reports of ten cases of children suffering from pyodermatitis, treated by the application of antivirus, who all progressed rapidly to a complete cure ; in certain cases, showing a severe form of the malady, cicatrization was completed in a few days.
Odier and Dreyfus also report favourable results accruing from this treatment in many apparently desperate cases.
Cacan mentions fifteen cases of pyodermatitis in adults (imnpetigo, acne, intertrigo) treated with dressings of specific vaccine. He refers to the beneficial effects of this treatment both on the local lesions and upon the general health; sanious and trophic sores begin to granulate, and the pus collects; a complete cure is almost the rule; at the same time pain disappears. The patient is safeguarded from the danger of a relapse for a length of time not yet exactly determined, but which in many cases is as long as eighteen months.
Equally favourable results have been described by other authors (Canelli, Fonteyne).
Clinical observations published on the local vaccine treatment of furunculosis and of carbuncles are already numbered by hundreds. There are two methods at present in common use, viz., intracutaneous injections and cutaneous dressings. The former are injected into the dermis "en nappe " at many points in the healthy region abutting on the boil or the carbuncle. While local treatment was still in its infancy Drouet published a work giving an account of sixteen cases, for the most part boils and carbuncles, treated by the intracutaneous method. "In all these cases the results," we read, "were excellent, and not a single failure was reported; the beneficent effect of the vaccine manifested itself in almost every case after the first injection; the boil or carbuncle disappeared entirely in never more than ten days, even in severe cases of carbuncle and widespread furunculosis of long standing." Most clinicians now prefer local dressings to intracutaneous injections; the dressings being soaked with filtered cultures in bouillon or with a mixture of lanoline and vaseline in which the antivirus is incorporated. This method is now part of everyday practice. Impetiginous bulbar abscess, folliculitis, sycosis, acne, infected sores and burns, are all susceptible to the same treatment as is applied to boils.
The same may be said of erysipelas. The streptococcus antivirus employed in these cases is in the form either of a liquid or of a cream. The dressings should be much larger than the infected region, so as to cover a considerable area of healthy skin; they should be left in place for twenty-four hours. According to authors who have employed local antivirus treatment in this condition, particularly favourable results are obtained by making injections in the thickness of the skin all round the affected area at a distance of 5 or 6 cm. from the patches of erysipelas; the spread of the condition is definitively arrested at the "zone of immunization," which it is unable to cross (Gloukhoff, Wassiliewa, Zmigrodska and Marchowa ; Raskine, Citron and Picard; Kistiakovsky, Lowenfeld, Mironesco, Moritsch and Appolzer, and others).
Among the forms of pyodermic conditions soft chancre occupies a place apart. This is not the place to review the remedies in general use; they are very numerous, and each one has its own supporters. Leaving aside general treatment, such as sero-therapy, shock-therapy, and subcutaneous inoculation of vaccine, I will confine myself to treatment locally applied.
Starting from a culture of Ducrey's bacillus in a liquid medium (ordinary broth with the addition of Besredka's egg medium and an equal volume of glycerine),
Hababou-Sala prepared a specific antivirus which he applied to the treatment of soft chancre and buboes. Briefly, the procedure is as follows:
If not already open, the bubo is punctured, and the pus is replaced by an equal quantity of antivirus. Compresses of sterile gauze soaked in the antivirus are applied to the affected part, and the whole is covered with gutta-percha and kept in place with adhesive plaster. The dressings are renewed daily, and there is no other treatment. In twenty-four hours the pain disappears and the adenitis lessens. The pus, which has now become serous, is discharged through the puncture opening, and the skin, which has been on the point of being phagedenic, regains a firm consistency. By the fourth day, according to this authority, the bubo may be regarded as cured; healing takes place without a trace of the lesion remaining.
In the case of chancre, after washing with sterile water, the pustule is surrounded with compresses thoroughly soaked in antivirus and renewed daily for five or six days. After the first dressing the edges begin to granulate and the extent of the lesion diminishes. As the days go on the chancre changes its appearance; the shining red surface granulates and the epidermis grows over it. The author remarks that this treatment helps the patient to avoid ganglionic localization by causing rapid arrest of the buboes.
Results of the same order have been reported by numerous clinicians, such as Pautrier, Lortat-Jacob, Da Assis and Frage.
In face of the strong general reaction aroused by intravenous treatment as proposed by Ch. Nicolle and Durand, Jausion and Diot evolved the idea of employing local vaccine treatment, having in mind the soft sore much more than the bubo. As is well known, the lesions in soft sore are largely caused by other microbes in association with Ducrey's bacillus; Jausion and Diot accordingly directed the antivirus treatment against the associated micro-organisms only. Having cleansed the soft sore with normal saline, they applied compresses soaked in a combined antivirus, prepared from micro-organisms isolated from the chancroid lesion (staphylococcus, streptococcus and Corynebacterium cutis, almost always associated with Gram-positive polymorph cocci and Bacillus coli). They maintain that the action of the antivirus is to transform in a few days, without shock, traumatism, or pain, the ulcus molle into a healthy-looking sore. The soft sore thus remains only in its most benign aspect.
Eye.-The eye enjoys a greater degree of autonomy than any other organ. Its position, its nutrition, the constitution of its humours and its structure, combine to give it a relative independence in the course of general infections. Inversely, eye diseases, properly so-called, rarely exercise any considerable influence on the rest of the body.
As regards immunity also, the eye occupies a peculiar position. Since it bears no appreciable part in the reactions which direct the elaboration of antibodies, one would expect it, a priori, to be unaffected by any general immunity of the body, whether active or passive. And, indeed, in cowpox vaccination, for instance, the immunity of the cornea is far from proceeding along the lines of that of the skin.
The same is true of recurrent fever. On the other hand, there are eye diseases in the course of which no characteristic reaction can be discovered in the serum; in trachoma, for example, tests for complement-fixation invariably give a negative result, and the same rule holds good in conjunctivitis of diplobacillary origin.
Thus inoculation of the cowpox virus in the cornea gives to that organ a complete immunity which is established independently of skin vaccination. Immunity of the cornea of one eye is not transmitted to that of the other; it does not even extend to the anterior chamber of the inoculated eye. In short, it is confined solely to those cells which have actually been in contact with the virus. Similar phenomena have been observed with the viruses of encephalitis, experimental diphtheria and experimental keratitis.
The ophthalmologist is usually called upon to operate in septic areas; his task is peculiarly difficult in that he cannot use the antiseptics commonly employed in general surgery. The operation for cataract, for example, even though it be performed in perfectly aseptic conditions, always carries a risk of post-operative infection owing to microbes present on the conjunctiva and the lachrymal ducts. These facts gave rise to the idea of inoculating the patient before he was due to undergo the operation.
Unfortunately experience has taught us that so-called "preventives" subcutaneous inoculation is useless in these cases. Therapeutic inoculation, similarly administered, gives hardly better results. Add to this that the ordinary use of vaccines is contra-indicated in a large number of cases, and it is not surprising that ophthalmologists have turned to the idea of local immunization.
The application to man of this new method was preceded by a long series of experiments on laboratory animals, which demonstrated that local immunization in eye affections was amply justified in principle. The experiments were carried out in France by Carr6re; in Russia by Arkhangelsky, Kissine and Basilevskaia, Poleff and Zavalevska, Tchirkovsky and Dymschitz, Belonovsky and Miller, Blagovestchensky, and Spassky; and in Italy by Gallenga. Nicolas has described various clinical observations on horses, mules and dogs. He sums up his conclusions as follows: Treatment with combined staphylococcus and streptococcus antivirus shows definite results in ocular affections, playing the part of a preventive if carried out before the infective agents have developed, and of a curative if they have already done so. Systematic and early recourse to this trsatment would undoubtedly save many infected eyes which would be lost if treated by the old methods.
Up to the present, the ocular affections in man which have been clinically shown to derive the greatest benefit from vaccine treatment are blepharitis, dacryocystitis, conjunctivitis, ulceration of the cornea, and keratitis.
In blepharitis, during the few days immediately following administration of the specially prepared dressing-often on the following day-the glands are found to have emptied their contents on to the pads. The scars heal, the tumefaction of the eyelids steadily lessens and they resume their normal appearance. In many cases, however, the antivirus dressings are followed by a certain aggravation of the condition. The pupils become cedematized, the conjunctiva is more inflamed, and the patient complains of severe pain in the region of the eye. This reaction is only temporary, and is generally overcome by bathing several times in sterilized water; in fact it is considered a favourable sign for things to take this course, as the temporary aggravation is usually followed by speedy and complete recovery. Very favourable results have also been obtained by simple instillation of the antivirus into the eye.
In order to avoid the maceration of the skin which commonly follows a wet vaccine dressing, Kissine suggested incorporating the vaccine in a preparation of vaseline and lanoline.
Every case has been an obstinate one, showing under bacteriological examination Staphylococcus aureus (76%), Staphylococcus albus (10%), or both together (6%)
The employment of the pomade mentioned above has given positive results -in 92% of cases, without causing maceration of the tissues, even after long treatment.
Starting with the idea of specific properties in the staphylococcus causing blepharitis, Natanson and Kandyba prepared auto-antivirus from micro-organisms taken from the patients themselves, and clinical observations endorse the superiority of these preparations to stock antiviruses. The following is an example. The patient was suffering from bilateral ulcerous blepharitis of at least six years' standing. Various methods of treatment were tried without success. A culture was made, and Staphylococcus aureus was found. The right eye was treated with autogenous antivirus, the left with ordinary stock staphylococcus antivirus. After a week there was a marked improvement in the right eye, while the left showed practically no change. In view of this result, pomade containing the autogenous antivirus was applied to the left eye. After a fortnight both eyelids were clear, and the scabs came off.
Ever since local inoculation was first applied to dacryocystitis by Carri6re, ophthalmologists have constantly reported no less favourable results (Kliatchko and Basilevskaia, Spitzer, Alissoff and Lipowitz). As in blepharitis, Natanson and Kandyba prefer to employ an auto-antivirus, prepared from pneumococcus and streptococcus isolated from specimens taken from the actual patient.
These authors have had under treatment a considerable number of such patients. In order to form an opinion some perspective was necessary; they accordingly cite only those patients whose history they have followed up for at least a couple of years, and who have shown no signs of relapse during that time, and may therefore fairly be counted as complete cures. In most cases the dacryocystitis was of from one to nine years' standing. Out of 15 patients treated with autogenous antivirus, 13 were cured after one month's treatment.
Alissoff and Lipowitz insist equally firmly upon the necessity of employing the auto-antivirus. One of their cases is instructive on this point. It is that of a woman who had been suffering for more than a year from epiphora and purulent discharge from the right eye. She had been treated for three months without the slightest benefit. The four first applications of stock antivirus brought about no change; it was accordingly decided to employ auto-antivirus lavage. The secretions changed their character immediately. After the fourth lavage there was no further discharge from the lachrymal sac, even under pressure. The patient was examined again two months later, and the cure persisted.
Boussy sums up the question of treating dacryocystitis as follows: "Local vaccine therapy by Besredka's method always gives good results. Pain lessens, reactions are much less violent, and one is able to re-establish permeability of the lachrymal ducts, lack of which causes acute infection of the lachrymal sac. The harmlessness of this method and the ease with which it is applied, together with the excellent results obtained, should encourage practitioners to employ it without fear."
Ear.-The first time I employed local vaccine therapy in a human patient was for furunculosis of the ear, with intolerable pain day and night. Within ten minutes after application of the antivirus the pain was gone, never to return; the boil rapidly developed towards a definite cure. This was the beginning of systematic antivirus therapy.
The treatment for boils in the outer ear consists in introducing into the entrance {of the passage a wad of cotton wool soaked in the antivirus. This treatment does not prevent a ripe boil from discharging-on the contrary it appears to encourage the expulsion of the core, and noticeably shortens the process of development. In two or three days the boil shrinks, the swelling and redness disappear, and the scar heals rapidly. In every one of my cases the first application caused reduction of pain; patients who had previously suffered from difficulty in mastication and disturbed nights were able to eat and sleep normally.
Convinced that in otitis media, despite numerous general symptoms, the local lesion is at the root of the matter, Wonsowsky instituted a treatment by instillation and dressing of the ear with antivirus. The patient lies with the head inclined to the unaffected side, the tragus compressed, and from ten to fifteen drops of the vaccine are introduced into the ear, so that part of it penetrates to the drum; then a gauze wick, soaked in the same liquid (streptococcus, staphylococcus, or a combination of both, according to circumstances) is introduced into the cavity of the ear. This treatment is administered two or three times a day. Out of 16 cases of acute suppurative otitis so treated, the author reported 12 in which there was complete disappearance of pain and of suppuration, after a treatment of from nine days to five weeks; this is the more striking in that acute suppurative otitis is not generally held to be amenable to ordinary subcutaneous injections of vaccine.
After the operation for mastoiditis several authors claim that the wound heals with peculiar rapidity when recourse is had to specific antivirus dressings (Helsmortel, Cacan, Grain, Mounier).
With regard to chronic otitis, encouraging reports have been appearing for some time past in the otological press. Grain, for instance, tells of a young woman who had been suffering for fifteen years from double auricular suppuration, exacerbated at the menstrual periods. She had been treated, without marked success, with oxygenated water irrigations, with various instillations, and with carbolated glycerine. After 20 days' antivirus treatment this patient was discharged cured. True, one cannot count on so happy a result in every case of chronic otitis, but it seems reasonable to hope that when more is known of the microbian flora of this affection, a great future will lie before local vaccine treatment in this connexion.
Rhinopharynx.-Affections of the nasal cavity are characterized for the most part by suppuration, either acute or chronic.
Up to the present specialists confronted by a discharge of pus from the region of the nose have usually prescribed antiseptic inhalations and disinfectant or astringent ointments or powders. But in most cases of chronic nasal suppuration the infection lies as deep as the submucous tissue. Disinfectants act only on the surface, and moreover invariably weaken the mucous membrane, which exists to maintain the whole organ in sound condition. This is why nasal suppurations tend to become chronic, despite constant treatment by disinfectants. The subcutaneous injection of vaccines is useless. Portmann declares that the results obtained by this method are extremely uncertain.
It would seem likely that nasal suppurations should benefit from local vaccinotherapy, and this is borne out by clinical experience. Among published work on this method of treatment the clinical reports of Grain are of particular value.
Local vaccino-therapy, in the view of many specialists, is likely to shorten the duration of sinusitis, whether acute or chronic. Cephalea generally yields to the first application of antivirus. In acute cases the suppuration dries up after four or five dressings, and the sinus is clear. In chronic cases the treatment must be of longer duration; maxillary sinusitis, having resisted all treatment on the old lines, often decreases after from 12 to 15 dressings. Grain quotes a case of ethmoiditis of more than* two years' standing which was cured after seven dressings. This author's method is as follows:
With the aid of a mirror, a wick of sterilized cotton, soaked in antivirus, is introdticed into the upper part of the nasal chamber and pressed into the middle meatus. In cases where the discharge is very abundant, a second wick is placed between the middle turbinal and the septum. The wicks are left in place for a quarter or half an hour. A powerful osmotic drainage is stablished, and as soon OCT.-TROP. Dis. 2 * as the wicks are withdrawn, taking with them the accumulated pus contained in the nasal chambers, there is a hypersecretion which sweeps all before it, leaving the nasal chambers clean and free from discharge. The whole nasal cavity, particularly the middle and lower meatus, is then swabbed out with cotton soaked in antivirus. The vaccine is also applied at the level of the sinus openings.
Where long suppuration has caused such degeneration of the mucous membrane as to render surgical interference absolutely necessary, pre-or post-operative antivirus treatment may prove valuable. " It is not exceptional," says Bonnet-Roy, " after the radical cure of chronic maxillary sinusitis of long standing, with fcetid suppuration accompanied by heavy fungoid growths, for the drain of the wound to continue to ooze for several days, or even several weeks. Polyvalent antivirus dressings introduced into the nasal:chambers and the entrance wound are exceedingly useful in drying up this prolonged leakage."
Ozcena, or atrophic, mucopurulent and fcetid rhinosinusitis, is usually regarded as quite insusceptible to treatment. Xebattu and Proby, however, employed antivirus treatment for this complaint. Otber rhinologists have since followed their example, with favourable results. (Doniol-Valeroze and Leplat, Meyer and Jacques of Nancy.)
The local application of vaccine to the laryngo-pharynx and lower respiratory tract has been the subject of numerous experiments and clinical observations. Chronic laryngitis, often secondary to a nasal or naso-pharyngeal infection, is frequently susceptible to the treatment. It is also possible to make direct applications of antivirus at the level of the larynx; in this case the antivirus is delivered by means of a vaporizer, several times daily.
The pathology of the lower respiratory tract is to-day regarded as quite within the scope of local vaccine treatment. In broncho-pulmonaty suppurations the tendency is for local treatment, destined to attack the affected tissue direct, to take the place of medication, either subcutaneous or oral. Chemical substances such as terpin, employed to modify the condition of the mucous membrane of the bronchia, have given way to vaccines; and in the use of these latter, intratracheal applications are now superseding subcutaneous injections, particularly in the treatment of bronchial dilatation and pulmonary gangrene.
Is it not possible that by similar local vaccine treatment within the lung itself, we may some day arrive at a method which shall at any rate dry up the lesions, if not provide a complete cure, in pulmonary tuberculosis ?
Buccal Cavity.-The autonomous nature of infections of the mouth, together with their suppurative and highly painful character,suggest the probable efficacy of local vaccine treatment. This is successfully applied to-day in a number of cases, either in the forin of dressings or by injection into the affected tissues. The application of dressings in the buccal cavity presents great difficulties, owing both to the impossibility of keeping the dressiDgs in place and maintaining contact between the antivirus and the affected cells for a sufficient time, and also to the action of the saliva in weakening the vaccine and even in carrying it out of the mouth.
These difficulties are met by compressing the excretory canals of the salivary glands, or else by employing compresses covering the teeth and gums. It should be noticed, however, that these precautions, though useful, are not indispensable; everyday practice shows that by frequently renewing the compresses the desired result can be obtained.
The best illustration of the benefits of local vaccine treatment is found in clinical observations, most of which refer to bucco-dental infections of various kinds: acute ulcerous stomatitis, stomatitis with glossitis, gingivo-stomatitis, due either to tartar deposits or to the presence of an illness such as diabetes, gout or scurvy, suppurative gingivo-stomatitis following complications during dentition, acute periostitis with abscess, and alveolitis following the extraction of teeth. Villar-Fiol cites cases of lingual and suboccipital neuralgia upon which the analgesic effect of the antivirus was most marked. The same is true of post-operative neuralgia. Duchange, reviewing the causes of post-operative pain in stomatological cases, refers to vaccine treatment as follows: Vaccine dressings bring about the total cessation of neuralgia and local pain, sometimes in as short a time as two hours and, at the most, inside twelve. This is the first symptom to be relieved; the suppuration then gradually decreases and disappears in a few days; if there should chance to be splinters present, the instillation of vaccine will bring about their natural expulsion in the course of a few days, thus abolishing all pain due to local irritation of the periosteum.
A dental infection, the nature of which is not yet fully determined, called by this same author "inflammatory pyo-arthritis," is also deserving of mention. It is distinguished from ordinary pyorrhcea-the first stage of which it closely resembles -by its acute character, and by irradiated neuralgic pain and purulent infiltration, not periodontal, as in pyorrhcea, but subpalatine and characterized by numerous fissures in the mucous membrane. Pyo-arthritis never develops into true pyorrhcea. Although completely insusceptible to antiseptic treatment, it yields to local vaccinetherapy.
Another acute infection of the mouth capable of treatment by this method is a phlegmonous condition of the palate, a most instructive case of which is described by Villar-Fiol.
Among chronic affections, alveo-ostitis, periostitis, granuloma and chronic fistular abscess are all benefited by local vaccine treatment, provided that the vaccine can be brought into direct contact with the affected tissues. The method of application is quite simple, though it necessarily varies somewhat with the position of the lesion; it has been described in full detail by Frison and Libouton.
In osteitis the vaccine is injected at the spot where X-rays have shown the greatest degree of osseous resorption ; in periostitis, it is the periphery of the tooth which must be treated; in fistular abscess, the vaccine follows the channel of the fistula; in granuloma or* encysted abscess, it is necessary to perforate the osseouis ridge. Duchange, Pears, Frison and Libouton are agreed that local vaccine treatment acts with peculiar speed and thoroughness in bucco-dental affections where the classic antiseptic treatment is either quite useless or effective only after very long treatment.
Among chronic affections of the teeth and gums, pyorrhaea alveolaris occupies a place apart. For a long time it was treated merely by means of antiseptics, and at one time chemotherapy became the fashion. In the English-speaking countries vaccine inoculations of a non-local character, first introduced by Wright, have been generally employed. In France, Broughton-Alcock, Valadier and Bertrand followed by Libouton, used specially sensitized vaccines for this purpose. Following my own researches, pyorrhcea began to be treated by local vaccine therapy.
Frison and Libouton sum up their results as follows:
(a) There is almost always early and complete disappearance of suppuration; as a general rule there is no further discharge after the fifth injection; (b) complete transformation of the tissues of the gums, which pass through various stages of coloration, from wine-red back to the normal coral-pink, at the same time toning up generally and becoming gradually firmer, till they can be vigorously brushed without either pain or hemorrhage. (c) Looseness of the teeth diminishes, sometimes to an astonishing degree, and in some cases disappears altogether. May we conclude from these facts that in local vaccine treatment there has been found a complete answer to the problem of the treatment of pyorrhoea? I think not. Pyorrhcea is so complex and so serious a condition that many weapons will be needed to fight it, of which local antivirus treatment is one of the most valuable. No doubt, also, this method will become even more useful when more is known of the flora of pyorrhbea, and when the technique of local vaccination is brought to a higher pitch of efficiency.
In conclusion, it should be noted that antivirus-therapy is at present being employed more and more in surgical cases-before, during and after operationparticularly where it is a question of a septic organ, such as the stomach or the intestine. As for its uses in veterinary practice, they are as varied as in human medicine; for instance, in anthrax and other diseases, vaccination by the skin which was the starting point of all antivirus-therapy-is to-day universally adopted as a factor in rural economy.
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My own contribution to the discussion must consist mainly of questions. What is this antivirus ? How does it act ? I daresay Professor Besredka has fully described his methods elsewhere, but I must confess that from this paper I am not able to understand what he has been doing.
In one place Professor Besredka states that the virus is specific, in another that it is nonspecific; at one time it renders the tissue cells immune to bacterial attack, at another it either destroys the bacteria, or prevents their multiplication. At one time it is described as a killed culture, and at another it is stated to be alive, or at any rate capable of multiplying and able to penetrate the tissues. I should like to have had answers to some of these conundrums. About the only local condition in which success is not claimed is gonorrhcea in the male. We, in the Army, have not employed Besredka's method of local vaccine-therapy to any great extent. We have attempted to treat gonorrhcea somewhat on the lines of Besredka, but with little success; we at first employed solutions of the gonococcus which had been grown for some time and centrifuged or filtered, the fluid being applied directly to the inflamed urethra; the result was severe local reaction, and the last state of the Inan was worse than the first; the fluid, as we suspected, was strongly toxic. Later on we used young agar cultures, which were washed off and centrifuged, and the supernatant fluid was applied to the urethra; although better results were obtained there was no very remarkable reduction of stay in hospital. However, by using the same fluid as an intradermal injection, not locally but in various sites in the body, close to lymphatic glands, very good results indeed have been obtained; but we have abandoned the local antivaccine treatment for intradermal injections of antigens. However, as I have said, Professor Besredka himself does not claim much for his method in the treatment of gonorrhcea, and that is the only disease in which we have had experience of even an approach to his method.
Another side of the matter which greatly interests us at the War Office is the method of prophylactic vaccination by the mouth. I had hoped that Professor Besredka would meet criticisms which have been made, and given us fresh grounds to go on, but all that he has done in this paper is to give one or two instances where the vaccine has been used, and the figures given are, to my mind, not at all convincing. I am frequently asked if we are aware of this oral method of vaccine, and why we do not employ it in place of our well-tried method of inoculation. In 1906 and the years following we tried out this method before Besredka had said or done anything about it. The work was carried out by W. H. Harrison at the Royal Army Medical College, under the direction of Sir William Leishman, and I also had a share in it. The method was to dissolve the growth of Bacillus typhosus on an agar slope in 1 c.c. of glycerine; as soon as sterility was certified doses of 0 * 5 c.c. were swallowed. Harrison in the course of a few days took 4 * 5 c.c. of the emulsions; several other volunteers also swallowed various doses of the emulsions, and some were given pills coated with fat and containing dried Bacillus typhosus, others were given the dose in gelatine capsules. Very careful personal notes were taken of the symptoms, or want of symptoms, following injection, and it was generally agreed that even these large doses could be taken without any upset of the digestive system or any general reaction.
The blood in all cases was carefully examined with a view to estimating the amount, if any, of agglutinins, stimulins and bactericidal substances; great individual variations were found; in some cases there was a considerable increase of the bactericidal power, in others none at all; and in one at least pre-existing antibodies disappeared in the course of ingestion.
In no case was there any appreciable increase of agglutinins. At that time a good deal more importance was attached to the appearance and persistence of agglutinins in the serum than is now the fashion, but, at any rate, the appearance of agglutinins would be some indication of absorption.
If Professor Besredka were here he would raise two objections: (1) That we did not "sensitize " our volunteers by a dose of bile. (2) That immunity can be established without the appearance of antibodies in the blood. Besredka originally said that the bile was necessary in order to strip the epithelium of the small intestine, but it has been shown that ox bile has no such action. He now confines himself to stating that bile " sensitizes " the experimental animal or man, and bases his assertion on certain experiments; quite a number of workers have attempted to repeat these experiments and have failed (Gye, Cornwall) . Possibly the bile may aid the passage of the vaccine through the stomach and prevent its destruction by the gastric juice; it was with that idea that we administered the dose in glycerine, in fat and in capsules, and the fact that in most cases some evidence of reaction was found in the blood shows that we were successful.
Although recognizing that this method held out great possibilities in view of its facility of administration and therefore should be further investigated, it was decided that there was not sufficient evidence of production of immunity to justify scrapping the vaccine then in use, which gave consistent and constant evidence of production of antibodies in the blood, including bactericidal substances and stimulins or thermostabile opsonins.
This was in 1912 Then came the European war and further work was not possible.
In 1927 the Shanghai Force was inoculated against enteric in the usual way, but as we had no satisfactory method of protection against dysentery it was decided (in view of the fact that a considerable amount of evidence in favour of oral vaccination had now accumulated) that we should give this method a trial. Sufficient material of a mixed oral dysentery vaccine was accordingly obtained and sent out; it was intended that only certain units should receive this treatment and the others should be given an inoculation vaccine of mixed Flexner strains, specially prepared at the Royal Army Medical College ; but so popular was the oral method and so tired were the troops of injections-typhoid, cholera and dysentery-that the local authorities decided to give every man the oral vaccine. The whole force then, of 8,500 officers and men, were given three pills each of dysentery vaccine just before the season; of this force only twenty-eight were definitely diagnosed as dysenterics and admitted to hospital; practically all of these were Flexner infections.
In 1928 the treatment was repeated, the force having been reduced to about 5,000 men; in this season forty-eight men were diagnosed as suffering from dysentery.
It is worthy of note that in this year there were also about 400 cases of diarrhoea and enteritis, and although these were not clinically dysentery (in those which were examined bacteriologically no dysentery bacilli could be found) yet it is possible that a certain number of these cases were due to infection with the Flexner bacillus.
On the other hand, these cases may have been due to local bacteria, not true dysentery, and we might claim that the bulk of the troops were specifically protected.
However, in the absence of proper controls, either inoculated with bacterial vaccines or not inoculated at all, we can merely state that we had only a few cases of true bacillary dysentery among 8,000 men suddenly set down in a densely populated area when the sanitary situation was difficult and where bacillary dysentery was common.
Professor J. C. G. LEDINGHAM (communicated): I regret my inability to attend the meeting.
Professor Besredka devotes practically the whole of his paper to therapeutic records of antivirus in a wide range of diseases, acute and chronic. Only the experienced clinician, trained to evaluate and compare data yielded by many therapies, specific and non-specific, can justly appraise these records. My interest is centred mainly in two aspects of the antivirus question: its scientific basis, and its application to problems of prophylaxis.
The stimulus which Professor Besredka's early experiments have given to the study of local immunity processes during the intervening years is undisputed, and my appreciation of Besredka's work is not lessened if I emphasize here the value of the much earlier work of Cobbett and Melsome (1896), whose experiments on the immunity resulting from local erysipelas in the rabbit are of fundamental importance. While Besredka's work has given renewed stimulus to research on defence mechanisms residing in the skin and elsewhere, it must not be forgotten that in scarcely a single particular has acceptance been given to the novel views he puts forward as to the precise mode of action of these bacterial filtrates, and of the antivirus he believes them to contain. From a careful scrutiny of the contributions of recent years to the scientific side of the question, I conclude that the skin of laboratory animals can be so treated by specific and non-specific means as to withstand and localize specific infections of low virulence. Where specific infections of high virulence for the host are concerned, only the specific antigen given as filtrate would appear to be effective in localizing infection, and then only if the virulent test organism is introduced into the treated skin area. Local reticulo-endothelial systems are capable of stimulation by specific and nonspecific means with resulting enhancement of local defence. Poultices impregnated with ordinary broth, or intracutaneous inoculations of broth, can so alter a dermal area that it becomes an unsuitable seed-bed for any infection that may be introduced. Where an infected skin area is in question, I take it that the action of a bacterial filtrate applied in a dressing will be twofold. It will conduce to greater vascularity of the lesion, thus permitting better access of antibody from the general circulation, and, secondly, the stimulus of what small amount of specific antigen is present in the filtrate, will induce fresh antibody formation by the local reticulo-endothelial cells. The participation of antibodies in the immunity resulting from local immunization processes, whether in skin or intestine, cannot be excluded. Professor Besredka repeats that only the cells of the guinea-pig's skin are vulnerable to anthrax infection. This is not accepted. It has been shown that local defences at various points (skin, peritoneum, m-luscle, etc.) vary greatly in intensity, but that all sites are vulnerable, provided a sufficient dose of virus is introduced.
With regard to prophylaxis of typhoid, dysentery and cholera, I think it is admitted that oral vaccination can confer a certain degree of immunity against attack. Whether the degree of immunity conferred by full dosage of bili-vaccine can compare with that conferred by adequate dosage of vaccine given by the subcutaneous route, must be left to be settled by statistical analysis of results in the field. In a recent contribution to this subject Colonel A. J. H. Russell, of Madras, reports that the protective effect of a full course of bili-vaccine against cholera is strictly comparable with that of a double inoculation of anticholera vaccine containing a very much smaller quantity of killed vibrios. Colonel Russell infers fron other considerations, such as the relative rates of production of imnmunity, that the subcutaneous anticholera vaccine is, in the long run, superior to the oral bili-vaccine.
Dr. GRAHAM FORBES said that the vast field open to local vaccine-therapy, which Professor Besredka's paper revealed, could not fail to interest workers in every branch of miiedicine and surgery. He was in doubt as to the meaning of antivirus, whether synonymous with vaccine containing the killed organisms in suspension, or the bacterial filtrate of a; killed broth culture.
The paper gave no clue to the dosage of organisms contained in the antivirus as used. He presumed that local vaccine-therapy was largely confined to infections which gave rise to focal lesions as the result of bacterial proliferation in situ, accessible to direct contact with the antivirus, and that other forms of mnicrobic infections, whose action was general rather than local, due to general blood-infection or to the bacterial products or toxins reaching the circulation, were beyond the reach of local vaccine-therapy. To that category would belong tetanus and diphtheria, in both of which attempts at imnmunization had been made by administration of anatoxin or toxoid by mouth-so far without promise of success-by Ramon and Grasset in Paris, and by Pochels and Fuerst in Berlin.
Anatoxin given to guinea-pigs and rabbits by mouth had led to partial immunity, quite unequal to that resulting from subcutaneous inoculation. Zoeller and Ramon had recently found oral administration of both tetanus and diphtheria anatoxin to be absolutely ineffective in human beings, whether preceded by ingestion of bile or not. Rhino-vaccination, however, according to those workers, had given as good immunizing results as those obtained by the subcutaneous route, using the concentrated anatoxin with the addition of glycerine, applied to the nasal passages, or in the form of a nasal insufflation of the dried pure anatoxin. It was claimed to be of advantage for use in hypersensitive subjects and delicate infants. It would be of interest to know whether local applications of antidiphtheria vaccine to the nasal mucosa, or to the fauces, if practicable, had any remedial effect on nasal or faucial diphtheria, or, in the case of diphtheria carriers, in ridding them of the carrier state. He suggested that nasal applications of the vaccine would have better prospect of success.
Professor ALEXANDER FLEMING: I wish to join with General Harvey in his statement that Professor Besredka's absence, the reason for which we all deplore, makes satisfactory discussion almost impossible.
It is difficult to know exactly what Prof. Besredka means by " antivirus "; at some times he seems to mean an ordinary vaccine, while at others he apparently refers to the filtrate of an exhausted broth culture. It is an old observation that when a microbe is grown in broth, for a long time, the broth loses the property of supporting further growth of the microbe. Besredka ascribes this inhibitory action of the exhausted broth to some specific antivirus elaborated by the microbe in its growth. In the past it has been thought that it was due either to the exhaustion of the broth in regard to some foodstuff necessary to the growth of the particular microbe, or to the accumulation of waste products which inhibited further growth. This last explanation is certainly true in some cases as, for instance, with some streptococci which produce so much acid that they are incapable of surviving, or with pneutnococci which nmay produce sufficient peroxide to exercise a lethal effect on the cocci.
Ordinary vaccine-therapy has been the outcome of laboratory investigations which have shown that following the injection of vaccines and other antigens, there appeared in the serum definiite antibodies similar to those found in patients who are immune after recovery# from the disease. In some cases, such as diptheria, the extent of the immunity seems to depend on the antibody (antitoxin) content of the serum, but in others, such as typhoid, the imimunity persists for a time after the increase in antibodies can no longer be demonstrated.
In this connexion, however, we must remember Glenny's experiments, which he showed that an animal which had been inoculated with one dose of diphtheria toxin and which showed very little antibody in its blood was capable of responding much more rapidly and completely to a second dose given months afterwards than was the previously uninoculated animal.
The fact that in Besredka's "antivirus "-therapy no demonstrable antibodies can be discovered by any laboratory test makes it difficult to discuss the merits or demerits of the method, which is judged only by clinical end results, to which there are many contributory factors. Besredka has claimed that marvellous results are obtained in almost every type of infection-he hesitates rather at gonorrbcea-by the application to the site of infection of broth exhausted by the particular microbe; but it becomes necessary to consider the evidence he has given us. In this paper he relies in the inain on clinical reports of cases treated by various physicians, male and female, and not under his own supervision; favourable clinical reports can easily be obtained for almost any method of treatment.
It is not possible to accept, without further proof. Besredka's statement that "antivirus " acts directly on the cells, which by adsorbing it, become impervious to the action of the corresponding organs of infection-the immunity being the direct result of this adsorption. In such a statement the words " directly," "6 adsorption," " impervious " and " direct result " seem to require further elaboration.
A number of observers have stated that applications of ordinary nutrient broth to the skin have the same results as applications of antivirus, and that both act by attracting to the part large numbers of phagocytes. Recently I have been making some observations on somewhat similar lines. I found that when a particular mould had been grown in broth for a week or ten days, the filtrate of the culture had remarkable inhibitory properties on the growth of some microbes, especially the pyogenic cocci. This filtrate, like Besredka's antivirus, consists of nutrient broth, except that instead of being exhausted by a bacterium it has supported the growth of a mould for some time (not to exhaustion). I have applied this filtrate to a number of septic wounds (abscesses, burns, ulcers, etc.) , and so far the results are certainly not inferior to the cases cited by Besredka. One patient treated during the last ten days is interesting. A woman had indolent ulcers in various parts of the body. These ulcers had existed for over two months and showed little signs of healing. The infecting agents in each case were staphylococci and streptococci. The filtrate was applied in compresses every four hours, and in three or four days the aspect of the ulcers completely changed; they became healthy looking, granulations formed, and healing commenced and is progressing rapidly.
Here I would point out that there was no question of specific immunity; there was nothing in the preparation specific to staphylococci or streptococci, but it was simply broth in which a mould had been grown, I therefore venture to suggest that the improvement in many of the cases cited by Besredka need not have any relation to a specific immunizatory process, and that the term " local immunity " is the wrong one to apply.
Dr. BROUGHTON ALCOCK, who communicated the paper, expressed his great regret, at Professor Besredka's inability, owing to illness, to read his paper himself, and to take part in the discussion upon it. It was a very lengthy paper and had to be translated into English and to be reduced because of a time limit. That portion dealing with diseases of particular interest to this Section was read practically in full; the remaining portion was shortened.
He (the speaker) pointed out that the bibliography accompanying the paper contained references to the publications of about 100 authors, mainly in France, but also in Germany, Italy and elsewhere. From verbal information he understood that oral prophylaxis and local antivirus-therapy on the lines described in the paper were having an extensive application, and that encouraging claims were being made by certain Continental authors. In view of the status of Professor Besredka and his acceptance of these remarkably successful results from the extended application of his laboratory investigations, it appeared fitting to have the paper brought forward for consideration and discussion, in the hope of attaining some h,elpful addition to the armamentariumii of prophylactic and therapeutic remedies.
bien des fois, et nous etions naturellement les premiers a nous la poser. Aujourd'hui, A la suite de nombreuses experiences faites autant dans nos laboratoires que dans beaucoup d'autres, la question de la specificite est jugee. Les bons resultats que le professeur Fleming obtient chez ses malades avec un filtrat non-specifique ne sont pas pour nous etonner. Depuis quelques quarante ans on connaft laction heureuse-grace au travail classique d'Issaeff-du bouillon ordinaire, de serums normaux, du lait, meme de l'eau physiologique ; n'empeche qu'A cote de cette exaltation de la resistance non-specifique, il existe une exaltation des cellules de nature specifique. Nous serions tout pret A souscrire aux conclusions du professeur Alexander Fleming s'il reussit A vacciner, au moyen de son filtrat non-specifique, contre les infections cholerique, dysenterique, staphylococcique ou toute autre, aussi bien que nous le faisons avec les antivirus specifiques.
